Granular cell tumor is a rare soft tissue neoplasm that commonly affects the head and neck regions. We describe a case of a granular cell tumor of the orbit including its clinical presentation, histopathology, and magnetic resonance imaging findings.
Introduction
Granular cell tumor (GCT) is a soft tissue neoplasm first reported by Russian pathologist Abrikossoff in 1926. 1 The name ''granular'' arises from the histological appearance characterized by acidophilic granular and periodic acid-Schiff positive cytoplasm filled with lysosomes. 2 GCT may arise in any body site, but has a predilection for the head and neck region. The tongue is the most commonly affected anatomic location. The skin and subcutaneous tissues are the most common tissues involved. 3 GCT usually presents as a slowly enlarging solitary mass. 3 Local recurrences, distant metastasis, and death have been associated with malignant transformation. 4 GCT has been associated with multiple ophthalmologic presentations including involvement of the orbit, eyelid, nasolacrimal system, uvea, and extraocular muscles. [5] [6] [7] [8] [9] [10] [11] [12] However, the literature regarding orbital GCT imaging findings remains scarce. This case reports the ophthalmic presentation and magnetic resonance imaging (MRI) findings.
Case Report
A 37 year-old Hispanic male patient presented to our emergency department complaining of vertical diplopia of approximately two months duration as well as recent onset of left-sided frontal headache. The patient had no known medical or surgical history. The patient denied medication use. Family history was unremarkable.
Complete ophthalmologic examination revealed normal visual acuity, fundal examination and intraocular pressures bilaterally. The examination was remarkable for left eye proptosis and mild lid retraction as well as restriction to elevation and depression in the left eye.
An orbital MRI with and without gadolinium demonstrated a fusiform intraconal mass inseparable from the inferior margin of the superior rectus muscle (SRM). The lesion measured 2.9 x 1.8 x 1.3 cm (maximum anteroposterior, transverse, and craniocaudal dimensions). It was hypointense to extraocular muscles on T1W and very low in signal on T2W centrally with higher signal along the periphery. The mass extended into the orbital apex, towards the superior orbital fissure and was causing mild left proptosis and mass effect on the intraorbital nerve sheath complex, which was displaced inferiorly. Post contrast images demonstrated significant peripheral enhancement. Apparent diffusion coefficient (ADC) map demonstrated central low signal (Figure 1 ). Although the findings were nonspecific, our differential diagnosis included lymphoma, peripheral nerve sheath tumor, metastatic disease of unknown primary, or an inflammatory etiology such as orbital pseudotumor (see discussion below).
The tumor was resected via a combined cranioorbital approach. Intraoperatively the surgical team was able to separate the mass from the superior rectus muscle. The gross specimen was a firm fibrotic nodule containing a pale tan surface, which appeared to be pseudoencapsulated ( Figure 2 ). Subsequent histopathologic analysis did not demonstrate necrosis, atypia or increased mitotic activity ( Figure 3 ).
Discussion
Orbital granular cell tumor (GCT) has been described in both the adult and pediatric populations with particular predominance in the black population. [2] [3] It commonly presents with exophthalmos, diplopia, and/ or decreased visual acuity due to optic nerve involvement. 9 The exact histogenesis of GCT has been widely debated in the literature. However, combined evidence from immunohistochemistry and electron microscopy point to Schwann cells as the common origin. [19] [20] One of the most convincing arguments for the ''Schwann cell theory'' is the presence of S-100 protein in the cytoplasm and nucleus of the tumor cells, a protein found in cells of neural crest origin, particularly in Schwann cells. 9 Some GCTs have malignant potential. In 1998 Fanburg-Smith et al. reviewed 73 cases of malignant atypical and multicentric granular cell tumors in order to clarify the criteria for malignancy and the prognostic factors. They assessed necrosis, spindling, vesicular nuclei with large nucleoli, increased mitotic activity, high nuclear to cytoplasm ratio (N:C), and pleomorphism. Even though metastasis has long been used as the sole criteria for malignancy, statistical analysis showed that all the histologic features evaluated, except pleomorphism and increased N:C ratio, corresponded to malignant behavior. Clinical factors such as older patient age, larger tumor size, local recurrences, and metastasis proved to be unfavorable prognostic factors. 4 However, retrospective histologic studies have shown that primary GCT lesions might harbor benign histologic characteristics even after documented evidence of metastasis. 13 Complete surgical excision is the treatment of choice and it has been shown that incomplete resection may lead to recurrences. 12 Therefore, the inability to completely excise a tumor represents a therapeutic challenge and management of such patients remains controversial. 14 Since many orbital tumors present in a similar manner to GCT, the radiologic appearance may be helpful in narrowing the differential diagnosis. Our case demonstrates a fusiform intraconal mass inseparable from the SRM, hypointense to extraocular muscles on T1W and very low signal on T2W centrally with higher signal along the periphery, with avid peripheral enhancement, similar to that previously reported in the literature. [16] [17] [18] 22 Low central ADC values were also observed which could be related to the tumor's higher cellularity. The imaging features were puzzling and not pathognomonic for any common entity. In view of the low ADC signal, lymphoma was included in our differential diagnosis though the enhancement pattern was not supportive. The oval shape and the extension to the superior orbital fissure raised the possibility of a nerve sheath tumor but those are commonly hyperintense on T2W. There was no history of primary tumor to suggest metastatic disease. Cavernous hemangioma, one of the most common intraconal lesions in adults, has completely different imaging characteristics and was not considered. (Table 1 ). Due to the clinical presentation, infectious and inflammatory entities such as orbital pseudotumor were felt much less likely. Rhabdomyosarcoma was the last consideration as the lesion was inseparable from the SRM, however the patient's age was not characteristic.
Although rare, GCT remains an etiology that may be associated with significant morbidity and mortality. GCT should be included in the differential diagnosis of well-demarcated solitary slow-growing orbital tumors, particularly if it is hypointense on T2WI. MRI findings can help narrow the differential diagnosis and aid the clinician/surgeon in recognizing the disease process and hence understanding the importance of complete surgical resection. Extraocular muscle involvement should 
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